Some of the inconsistency may have arisen from confounding since, although many studies Background -Few studies have been published on the overall survival of adult have controlled for the effect of age, sex and smoking, 2 5 15 the effects of occupation 15 and patients with asthma. A cohort study was performed to assess the mortality from all other lung diseases 2 may also be important. We have studied mortality from all causes among causes, from chronic obstructive pulmonary disease, and from lung cancer persons with asthma in Finland in a population based cohort study, in addition to the specific among adult asthmatic subjects. Methods -A population of 31 110 Finnish risk of death due to asthma, chronic obstructive pulmonary disease, and lung cancer. Possible adult women and men, mostly twins, was studied to compare the 16 year mortality confounding due to smoking, social class, domestic animals and pets, other respiratory morrates among asthmatic (n=471) and nonasthmatic persons. A further 293 twin bidity, and atopy have been taken into account. pairs, discordant for asthma, were also studied to determine whether the mortality of patients with asthma differs from Methods that of their age matched siblings.
subjects' responses to a question on whether    Crude death rates were computed by sex for both exposed and unexposed cohorts. Multi-(ICD 8 code 162), and natural causes other variable analyses were performed using the than COPD or lung cancer. All cases of cancer proportional hazards regression model 20 for all registered in the national Finnish Cancer Resubjects. Hazard ratios were computed as the gistry were also linked to identify primary lung antilogarithm of model regression coefficients cancers for the corresponding time period.
( ). Confidence intervals were computed based Respondents were classified with respect to on the standard errors of . Because the sample cigarette smoking as never smokers if they had included twin pairs in which both twins were never smoked more than 10 packs of cigarettes included in the analysis, twins in such pairs in their lifetime and occasional smokers if they could not be considered fully independent obhad smoked more than this but had never servations. To be conservative, the model smoked on a daily or almost daily basis. Regular standard errors were multiplied by the ratio of (daily) smokers were classified as current the square root of the total number of subjects smokers if they smoked at the time of the to the square root of the number of subjects questionnaire study and as former smokers if who were unrelated -that is, excluding those they had stopped smoking. The number of twins whose cotwin was already included. cigarettes smoked daily was asked of regular Finally, 95% confidence intervals were comsmokers, separately for former and current puted as antilog e ( ±1.96SE( )). Such consmokers.
fidence intervals are wider and hence more Six social class groups were defined using conservative than those obtained directly from the 1970 Finnish census classification based the modelling results, and slightly overcorrect on occupation 18 : upper level and lower level for twinship as twins in a pair are neither fully white collar workers, skilled and unskilled blue concordant for asthma or mortality. Analyses collar workers, farmers, and unclassified (stuin which twinship was taken into account are dents, conscripts, etc). All participants were considered below. Analyses were controlled asked if there were any animals, especially a first for age and smoking, then for age, smoking dog, in their household.
and "social confounders" -that is, social class, Chronic bronchitis and dyspnoea were asdomestic animals and pets, dogs -and thirdly sessed by a mailed questionnaire adapted from for age, smoking, social confounders and "medthe London School of Hygiene respiratory ical confounders" -that is, chronic bronchitis, questionnaire. 19 Chronic bronchitis was clashay fever, dyspnoea. All analyses were carried sified into the following categories: no cough out stratifying on 10-year age groups. or cough for less than three months per year, Because a substantial proportion of the subcough for more than three months per year, jects in this study were twins, twin pairs disand cough with phlegm for more than three cordant for asthma were identified to examine months per year. Dyspnoea was classified into whether the mortality of patients with asthma five categories (grades 0-4) depending on the differed from the mortality of their age matched siblings (either monozygotic or dizygotic cotwins). These cotwins represent persons who 
Results
2 Cough and phlegm for more than three months per year.
The prevalence of asthma in our study popu- valences are given in table 1. This study was of men. The mortality from all causes was increased in asthmatic men, the age adjusted directed at adult patients with asthma, initially aged 18 years or more. The study population hazard ratio being 1.49 (95% CI 1.09 to 2.05).
No significant interaction was seen between was young with 68% of men and 64% of women being initially under 40 years.
age and the risk effects of asthma, although asthmatic subjects under 40 years did not have Of the possible confounding factors dyspnoea, chronic bronchitis, and hay fever were increased mortality. When smoking was included the hazard ratio still remained sigsignificantly more common among subjects with asthma (p <0.001, table 2). The only nificant, being 1.44 (95% CI 1.04 to 1.99).
After adjusting for chronic bronchitis, dyssignificant difference in smoking habits was seen in the pack years smoked by currently pnoea, and hay fever the overall mortality was not increased further in asthmatic men smoking men, with non-asthmatic men having smoked more than asthmatic men (p=0.02). (adjusted hazard ratio=0.92, 95% CI 0.63 to 1.33). The same pattern of hazard ratios was Occupational status was similar in both groups. Non-asthmatic men had somewhat more do-seen in the risks of death due to natural causes and those due to COPD. Although the risk of mestic animals or pets than asthmatic men, but the difference was not significant (p=0.06). death due to COPD was 10 times higher for asthmatic men, when the effect of social conCurrent smoking and dyspnoea were the only confounders that had a significant effect on the founders was taken into account there was no significant increase in the risk if the respiratory risk of death due to natural causes in this sample.
symptoms were also included. For men with symptoms of chronic bronchitis the relative risk Table 3 shows the mortality from selected causes for exposed and non-exposed groups of death due to COPD was 2.25 (95% CI 0.83 to 6.11), and for men in the most severe dyspnoea category the relative risk was 12.0 (95% CI 3.06 to 47.4). The risk of death due to lung cancer was significantly increased in asthmatic patients after adjusting for age, smoking, and social confounders with a hazard ratio of 2.81 (95% CI 1.16 to 6.78). Mortality from lung cancer was also calculated in 10 year age groups ( fig  1) and was found to be higher in men with asthma in each age group. When pack years were taken into account the risk of death due to lung cancer was still almost three times higher in asthmatic men. We also looked at the cases of lung cancer on the Finnish Cancer Registry to confirm the diagnoses on the death certificates. There was only one case in which the cause of death on the death certificate was lung cancer but it was not found in the Cancer Registry. The significant effect of smoking on the risk of lung cancer was clearly seen with the risk of death due to lung cancer 19 times higher for current smokers than for nonsmokers (95% CI 5.34 to 70.0), and for exsmokers the risk ratio was 4.53 (1.18 to 17.4) The results were mostly the same for women (table 4). The overall mortality was raised in symptoms (chronic bronchitis 4.4 (95% CI 2.18 to 9.80) and dyspnoea 24 (95% CI 3.91 asthmatic women (age adjusted hazard ratio 1.53, 95% CI 1.10 to 2.13). The increased risk to 96.3)). remained significant when smoking and other social variables were included. In contrast to the results in men, the increased mortality from Discussion
The prevalence of asthma in our study was COPD in asthmatic women remained significant after adjusting for all confounders 1.5% in 1975, which corresponds to that found in previous studies of adults in Finland. 21 22 We (adjusted hazard ratio 16.42, 95% CI 2.84 to 95.08). However, the number of deaths was used a questionnaire based classification of physician diagnosed asthma. Edfors-Lubs quite small in this group and confidence limits were therefore wide. It was not possible to found a good agreement between questionnaire and clinical diagnosis in her questionnaire study estimate the risk of death due to lung cancer because there was only one case among asth-on allergy in 7000 twin pairs in Sweden. 23 Vesterinen et al 22 examined the validity of self matic women.
Asthma was reported as the underlying cause reporting of asthma and found that most of those who reported asthma in a questionnaire of death in 12 deaths during follow up, 11 of whom had reported asthma in the ques-given in 1981 had not been admitted to hospital between 1972 and 1983. Of those who had tionnaire. The sensitivity of the questionnaire self-report to identify future asthma deaths was been in hospital because of asthma before the questionnaire study in 1981, 75% reported thus 92% and the specificity 98%. The risk of death due to causes other than COPD and asthma. 22 Thus, it seems that in our study the number of subjects with a diagnosis of asthma lung cancer was similar among asthmatic and non-asthmatic subjects. might also have been underestimated. We did not determine when the asthma diagnosis was A total of 861 subjects (463 men) did not answer the question concerning asthma, but made or if asthma was active or asymptomatic at the time of the questionnaire. Longitudinal the mortality of these men was similar to the remainder of the men in the study population epidemiological studies have shown that the natural history of asthma includes phases of (age adjusted hazard ratio 1.16, 95% CI 0.88 to 1.52). The 398 women with no data on long lasting remission and even recovery in some cases. 24 In the follow up study by Vesasthma had a slightly increased mortality but, after adjusting for age, smoking, and social terinen et al 31.5% of those who reported asthma no longer reported it after six years. 22 class, there was no significant difference between them and the remainder of the women Isoaho et al found that current asthma accounted for only about 40% of the cumulative in the study (adjusted hazard ratio 1.29, 95% CI 0.85 to 1.96).
self-reported prevalence in both sexes. 25 However, despite misclassification errors in both The distribution of outcomes for the 293 asthma discordant pairs of twins was consistent directions the questionnaire based diagnosis of asthma can be considered adequate for aswith the results of the whole cohort. The overall relative risk for death during follow up was sessing mortality rates and, in particular, it was both sensitive and specific as a predictor of 1.64 (95% CI 0.97 to 2.81), being higher for women than for men. There were 11 deaths asthma deaths.
Several studies of asthma mortality have from COPD in the asthmatic cotwins compared with two in their non-asthmatic cotwins compared asthmatic patients with standard mortality rates of the population of the study (relative risk 5.5, 95% CI 1.20 to 51.0). A relative risk of 1.8 (0.54 to 6.84) for lung cancer area or with the national death rates.
5-7 Current smokers were partly excluded from the asthwas based on nine and five pairs, respectively.
The distribution of potential confounders matic cohort in the study of Silverstein et al 2 while, in contrast, 75% of the asthmatic group was also considered for the asthma discordant twins. Smoking and occupation did not differ. studied by Almind et al were smokers.
5 Smoking habits were similar in the two groups in our A history of hay fever was found more often in the asthmatic cotwins (relative risk 8.2, 95% study (table 2) . We have no information on asthma medication use in our study, so the CI 4.57 to 15.8), as were other respiratory group.bmj.com on September 21, 2017 -Published by http://thorax.bmj.com/ Downloaded from potential effects of agonists on mortality can-risk ratio for asthmatic men was 3.19 (95% CI 1.39 to 7.31) when adjusted for smoking, which not be taken into account. However, it is likely that these effects are seen in the deaths due to is consistent with, though somewhat higher than, the standardised incidence ratio, unasthma or other chronic obstructive pulmonary diseases. 26 Even though asthma has a strong adjusted for smoking, of 1.32 (95% CI 1.22 to 1.42) among 35 126 asthmatic men studied by genetic component, 27 28 the disease was also associated with an increased mortality risk com-Vesterinen et al. 12 Wu et al studied non-smoking women and found that a history of asthma was pared with that of twin brothers and sisters. The risk ratios for the nested case control associated with a significantly increased risk of lung cancer. 13 In the study of Alavanja et al study corresponded to those found in the whole cohort and thus confirm our results on the lifetime non-smoking women who had lung cancer were significantly more likely than conindividual cases.
The mortality rates from all causes in the trols to have a history of asthma, but the same association was not observed in former present study are similar to those previously reported.
2 4-6 Markowe et al matched the cases smokers. 14 These increased risks associated with asthma may be due to the inflamed bronand controls for age, sex, and practice in their case control study and found increased mor-chial mucosa being more sensitive to carcinogens combined with higher rates of cell tality from all causes with a relative risk of 1.61. 4 In our study the risk ratio was 1.49 for regeneration in inflamed tissues as discussed earlier.
12 men and 1.53 for women when adjusted only for age. However, no difference was seen after Smoking habits and social class did not fully explain the excess mortality of asthmatic subchronic bronchitis, dyspnoea, and hay fever were taken into account. These respiratory and jects. It would also appear that the factors that increase the risk of death among subjects with allergic symptoms are not pure confounders, but they also carry information on the severity asthma are not shared (genetically or in the family environment) with close relatives. Ator nature of the disease. Silverstein et al found that patients of 35 years or older who had tention to other general health risk factors, in addition to optimal care of asthma itself, may asthma associated with chronic obstructive pulmonary disease had a worse than expected be important for increasing the life expectancy of adult asthmatic patients. survival 2 with differences between the risks in men and women. The higher rate of smoking among men contributes to their higher age 
